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This is a decision on the appeal under 35 U.S.C. § 134
fromthe exam ner's rejection of clains 1-45, which constitute
all the clains in the application. A first anendnent after
final rejection was filed on May 24, 1994 but was denied entry
by the exami ner. A second anmendnent after final rejection was
filed contenporaneously with the appeal brief and was entered
as the result of a decision on petition [Paper #24].

The di scl osed invention pertains to a nmagnetoresistive
(MR) element. The MR elenent of the invention is conprised of
a multilayer filmhaving ferromagnetic and nonferronmagnetic
| ayers | ayered on each other. A particular feature of the
invention relates to the manner in which a magnetic bias field
is applied to the MR el enent to give the el enent desired
properties.

Representative clains 1 and 4 are reproduced as
fol | ows:

1. A magnetoresistive elenent, conprising a
mul tilayer filmhaving ferromagnetic |ayers and
nonferromagnetic | ayers | ayered on each other, wherein a
nonf erromagnetic layer is formed on the nmultilayer film a
per manent magnet | ayer is forned on the nonferronmagnetic

| ayer, on the multilayer film and a bias field generated by
sai d permanent magnet |layer is applied to the multilayer film
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4. A magnetoresistive elenent, conprising a
mul tilayer filmhaving ferromagnetic |ayers and
nonferromagnetic | ayers | ayered on each other, wherein an
angl e between a hard axis direction of the nmultilayer film and
a direction for detecting an external nagnetic field to be
detected by the nagnetoresistive elenent is 10E or | ess when
no bias field is applied to the multilayer film

The exam ner relies on the follow ng reference:

T. Shinjo et al. (Shinjo), “Large Magnetoresistance of Field-
I nduced G ant Ferrimagnetic Miultilayers,” Journal of The
Physi cal Society of Japan, Vol. 59, No. 9, Sept. 1990, pages
3061- 3064.

Clains 1-45 stand rejected under 35 U . S.C. § 112,
first and second paragraphs, as being based on an i nadequate
di scl osure and/or for failing to particularly point out and
distinctly claimthe invention. Cainms 1-3 and 6-45 al so
stand rejected under 35 U.S.C. 8§ 101 as being directed to an
i noperative invention and, therefore, lacking utility.
Finally, clains 1-45 stand further rejected under 35 U S.C. 8§
103. As evidence of obviousness the exam ner offers Shinjo
t aken al one.

Rat her than repeat the argunents of appellants or the
exam ner, we make reference to the briefs and the answers for
the respective details thereof.

OPI NI ON
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We have carefully considered the subject natter on
appeal, the rejections advanced by the exam ner, the argunents
in support of the rejections and the evidence of obvi ousness
relied upon by the exam ner as support for the obviousness
rejection. W have, |ikew se, reviewed and taken into
consi deration, in reaching our decision, the appellants’
argunments set forth in the briefs along with the exam ner's
rational e in support of the rejections and argunents in
rebuttal set forth in the exam ner's answers.

It is our view, after consideration of the record
before us, that the disclosure in this application describes
the clainmed invention in a manner which conplies with the
requirenents of 35 U S.C. § 112. W are also of the view that
the clains particularly point out the invention in a manner
whi ch also conplies with 35 U S.C. § 112. W are further of
the view that the clains are properly directed to an operative
i nvention and, therefore, possess the disclosed utility.
Finally, we are of the view that the evidence relied upon and
the level of skill in the particular art would not have
suggested to one of ordinary skill in the art the obvi ousness
of the invention as set forth in clains 1-3, 5-25, 28, 34 and
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36-45, however, the prior art would have suggested the
obvi ousness of the invention as set forth in clains 4, 26, 27,
29-33 and 35. Accordingly, we affirmin-part.

1. The rejection of clainms 1-45 under

the first and second paragraphs of 35
US.C § 112 [answer, pages 3-6].

The exam ner has formulated this rejection in
par agr aphs | abeled A) to H), and appell ants have responded to
the rejection in the sane manner. Therefore, we wll also
consi der the positions of the exam ner and appellants in
par agr aphs | abel ed to be consistent with their use by the
parties.

A) The exam ner argues that there is no structure to
provide the bias field of clains 1-5 or the current of claim
3. The exam ner al so questions how a bias field is applied to
the nultilayer when the source is a layer of the film
Appel  ants respond that the bias field of claim1, for
exanpl e, is a permanent nmagnet nounted on the nultil ayer.
Appel l ants al so indicate how the various bias fields and
currents arise in the multilayer device. W agree with
appel lants for the reasons given by them W see no | ack of
clarity caused by the source of the bias field being either
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attached to the MR el enent or as one of the |ayers thereof.
Either way, a bias field can be applied to the multilayer M
element. In addition, we note that the bias field is applied
by a permanent nmagnet in claiml. The bias field is applied
by a current flowing in the nonferromagnetic netal |ayer in
claim3. It does not natter how the current was generated for
claimdefiniteness. Caimb5 specifically recites a neans for
applying a bias field. Thus, the scope of the clains is not
rendered indefinite by the recitation of a bias field or of a
current.

B) The exam ner questions whether an external magnetic
field is required in clainmns 4 and 5. Wth respect to claimi4,
we agree with appellants that it sinply recites the
rel ati onship between hard axis direction of a nultilayer film
and an external nagnetic field to be detected by the MR
element. Wth respect to claim5, the specification nmakes it
clear that the bias field changes the characteristics of the
MR el enent such as by attaching a permanent magnet thereto,
whereas the magnetic field to be detected refers to an
externally applied magnetic field. The scope of these clains
is clear when they are read in |light of the specification.
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C) The exam ner argues that the direction in claim?2
I's unclear and indefinite. W do not agree. Caim2 sinply
recites that the bias field which is applied by the pernanent
magnet should be smaller than the field strength of the MR
el ement at nmaxi mumresi stance, and that the direction of the
bias field is inverse to the direction of magnetization of the
per manent magnet. These directions being inverse are clear as
shown by the sketch attached to the reply brief. The
per manent magnet causes a nmaghetic field to exist in the
| ayers which is in the reverse direction of the nmagnetic field
within the magnet itself.

D) The exam ner asserts that it is unclear how a
nonf erromagnetic | ayer can be magnetoresistive as recited in
claim14. As appellants point out, however, claim 14 does not
make this recitation. Caim14 recites two different MR
el enents each of which is layered with ferromagnetic and
nonferromagnetic layers. Thus, it is each of the MR el enents
whi ch are magnetoresistive, not a nonferromagnetic |ayer by
itself. E) The exam ner asserts that the
source of the voltage and output of clains 14, 24, 34 and 44
i's uncl ear because there is no structure recited to generate
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these paraneters. Claim 14 recites that a difference in
vol tage between the two MR el enents is caused by currents
flowng therein. It does not nmatter for definiteness how
these currents are generated. All that matters is that
currents flowing in the MR el enents produce different voltages
nmeasur abl e by the MR el enents. The scope of these clains is
not made indefinite by not reciting the source of the currents
flowng in the MR el enents.

F) The exam ner argues that it is not clear how a
per manent magnet or nonferromagnetic layer is forned through
the nonferromagnetic layer as in claim3, for exanple. Caim
3 does not recite that a permanent magnet is formed through a
nonferromagnetic layer. Caim3 recites that a
nonf erromagnetic netal |ayer is fornmed through a

nonferromagnetic insulating |ayer in a manner that causes a

current flowng in the netal |ayer to induce a bias field
which is applied to the nultilayer film The specification
makes it clear how these two nonferromagnetic | ayers are nade
to effect the desired result. Therefore, we see no nerit in

the exam ner’s position on this point.



Appeal No. 95-1626
Application 07/804, 013

G The exam ner asserts that the nonferromagnetic
| ayers of claim3 are unclear and indefinite. W agree with
appel l ants’ response that it is clear that a current flows in
the nmetal |ayer which induces a bias field which is applied to
the nultilayer film W find nothing indefinite in this
recitation.

H) The exam ner questions whether the pernmanent nagnet
| ayer of claim1l1l is the sanme as the ferromagnetic |ayer. The
ferromagnetic | ayers are described as formng part of the
multilayer film The permanent magnet is recited as being
formed on a nonferromagnetic |ayer which is formed “on the
multilayer film” Thus, it is clear that the permnent magnet
is different fromany of the ferromagnetic |ayers which
conprise the multilayer filmin claiml.

In summary, we have found no nerit in any of the
exam ner’s findings of lack of clarity and indefiniteness.
Therefore, we do not sustain the rejection of all the clains
under 35 U.S.C. § 112.

2. The rejection of clains 1-3 and 6-

45 under 35 U.S.C._§ 101 [answer,
pages 6-7].
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This rejection is based on the exanmi ner’s belief that
the invention as disclosed is inoperative and therefore | acks
utility. More particularly, the exam ner asserts that a bias
can only refer to a voltage, and the permanent nagnet of claim
1 cannot generate a bias voltage. The exam ner al so asserts
that the sources of voltage and current in clains 3 and 14
appear to be within the multilayer filmwth no externa
sources which violates the | aws of thernodynam cs.

Wth respect to the first point raised by the
exam ner, the specification of this application nmakes it clear
that the whole invention is based on the generation of a
magnetic bias field in an MR elenent multilayer film The
exam ner’s finding that a bias nust be a voltage and cannot be
a magnetic field is unwarranted by the record in this case.
When the appeal ed clains use the termbias field, it is clear
that they are referring to a magnetic bias field. There is
not hi ng i noperative in the recitation of such a bias field.

Wth respect to the second point raised by the
exam ner, claim3 recites that a current flowing in a
nonf erromagnetic nmetal |ayer of an MR el enment induces a bias

field which is applied to the nultilayer film W see no

10



Appeal No. 95-1626
Application 07/804, 013

reason why the claimnust recite where or how these currents
were created. It does not matter what the source of the
current is as it forns no part of the invention. There is no
question that a current flowng in a device of the type
recited will induce a nagnetic bias in the MR el enent.
Therefore, there is no violation of the I aws of thernodynam cs
as asserted by the exam ner.

Since we find the invention of the appealed clains to
be fully operative, we do not sustain the rejection of the
clainms as lacking utility.

3. The rejection of clains 1-45 under
35 US.C 8§ 112, first paragraph, for
the reasons set forth in the

obj ections to the specification

[ answer, pages 7-8].
The answer includes a second brief rejection of the

clainms under 35 U.S.C. 8 112 as failing to provide an enabling
di scl osure. The exam ner asserts that the disclosure does not
set forth any structure which would provide an out put,

vol tage, current or voltage difference. However, the

speci fication describes how currents generated in the MR

el enent create measurable differences in the output voltage of

the element. W fail to see why the person skilled in this
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art would be unable to nake and use the invention based on
this disclosure.

Wth respect to the exam ner’s observation that the
specification as originally filed does not support the bias
field to be generated by a pernanent magnet |ayer, we are of
the view that the description of a permanent nmagnet form ng
part of the nutilayer elenment on pages 20-22 of the
specification clearly establishes that the inventors were in
possession of the clained invention as of the filing date of
this application. Therefore, we do not sustain this separate
rejection of the clainms under the first paragraph of 35 U S. C
8§ 112.

4. The rejection of clainms 1-45 under
35 U S.C. 8§ 103 as being unpatentable

over the teachings of Shinjo [answer,
pages 8-10].

Wth respect to i ndependent claim1, the exam ner
argues that Shinjo has the sane |ayers as appellants’
i nvention so that the sane bias field is inherently present.
The exam ner also calls the cobalt |ayer (the hard conponent)
of Shinjo a permanent magnet. The cobalt layer is clearly not

a permanent magnet because Shinjo notes that the nagnetization
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of the hard conponent changes with increase of the nagnetic
field [ page 3062, 2nd colum]. In fact, there is nothing in
Shi njo which can be called a permanent magnet. Since claiml
clearly recites a permanent nagnet |ayer, and since Shinjo
does not suggest any permanent nagnet be attached to the

mul til ayer elenent, the exam ner has failed to establish a

pri ma facie case of the obviousness of claiml1l. The exam ner

has not addressed the obviousness of attaching a pernmanent
magnet to the MR el enent of Shinjo. Therefore, we do not
sustain the prior art rejection of independent claiml. Since
claims 2, 6-13 and 15 depend fromclaim1l, we also do not
sustain the rejection of these clains.

Wth respect to i ndependent claim 3, the exam ner
argues that the Shinjo |layers are the sane as the cl ai ned
invention and that it appears that sonme m xture of insulating
| ayer and netal layer is formed. The exam ner concl udes that
any difference between the invention of claim3 and Shinjo is
the result of the process of making the MR el enent and cannot
give patentability to the clainmed product. Caim3 recites
that a nonferromagnetic netal layer is forned through a

nonf erromagnetic insulating |ayer so that a current flowng in
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the nonferromagnetic netal |ayer induces a bias field which is
applied to the multilayer film Al though Shinjo teaches
alternating ferromagnetic |ayers with nonferromagnetic |ayers,
Shi nj o suggests not hing about the nonferromagnetic |ayers
bei ng both netal and insulating and connected in the clainmed
manner. The exam ner’s conclusion that the structure of claim
3 is the same as the Shinjo structure is not supported by the
facts of record. Thus, we also do not sustain the prior art
rejection of independent claim3. Since clainms 16-23 and 25
depend fromclaim3, we also do not sustain the prior art
rejection of these cl ains.

Wth respect to i ndependent claim4, the exam ner
asserts that the Shinfjo MR elenent is the sanme as the cl ai ned
el enment, and that the discovery of a new property cannot
i npart patentability to the elenent itself. Caim4 recites a
mul til ayer el ement which has a property regarding the angle
between a hard axis direction and a direction for detecting an
external magnetic field to be detected by the MR el enent.

Unli ke our discussion of the art rejection of clains 1 and 3
above, claim4 does not recite any additional conponent of the
MR el enent which creates this property. 1In the absence of any
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recited elenent in claim4 in addition to the ferromgnetic
and nonferromagnetic |ayers, we are unable to see how the
structure of claim4 patentably distinguishes over the Shinjo
mul til ayer elenent. Appellants have not pointed to any
specific structure recited in claim4 which patentably

di stingui shes claim4 fromthe MR el enent of Shinjo.
Therefore, we sustain the prior art rejection of independent
claim4. Since clains 29, 30 and 33 are grouped with claim4,
we al so sustain the prior art rejection of these clains.

Wth respect to dependent clains 26 and 27, appellants
argue that the exam ner has not addressed the cl ai nmed
different ferromagnetic |layers. However, Shinjo clearly
teaches that his MR elenment is made from m xed ferronagnetic
| ayers of a nickel alloy and cobalt. These |ayers are known
to have different coercive forces and different anisotropic
magnetic fields. Therefore, we sustain the prior art
rejection of clains 26 and 27. Wth respect to dependent
clainms 31 and 32, these clains recite the sane ferromagnetic
| ayers as clainms 26 and 27 but add a recitation of the angle
between the easy axis directions and the ferromagnetic | ayers.

The angle recitation of these clains does not add a structura
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limtation which is not present in the Shinjo device.
Therefore, we also sustain the prior art rejection of clains
31 and 32.

Wth respect to dependent claim 28, appellants argue
that Shinjo fails to address the limtation of a pernanent
magnet as recited in the claim As we noted in our discussion
of claim1l above, we agree that Shinjo does not suggest the
use of a pernmanent magnet, and the exam ner has not addressed
t he obvi ousness of nodifying the Shinjo MR el enent to have a
per manent magnet. Therefore, we do not sustain the rejection
of claim28. Wth respect to dependent claim 35, appellants
argue that Shinjo does not suggest the clained |lattice
m smat ch between the ferromagneti c and nonferromagnetic
| ayers. The exam ner responds that the Shinjo MR el enent and
the clainmed MR el emrent woul d inherently have the sane lattice
structure. W agree. Appel  ants’ disclosure nakes it clear
that the anobunt of lattice msmatch to a known ferronagnetic
| ayer is a function of the conposition of the nonferronmagnetic
| ayer. That is, Table 3 of the specification notes that a
nonf erromagnetic | ayer of Cu causes a lattice m smatch of

1.77% Since Shinjo teaches that the nonferromagnetic |ayers
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of his device are nade from Cu and the ferromagnetic | ayers
are of the sane conposition as the clainmed invention, the
examner is correct to conclude that the lattice msmatch in
Shinjo would be the sanme as in appellants’ invention.
Therefore, we sustain the rejection of claim35.

Wth respect to i ndependent claimb5, the exam ner
agai n argues that the Shinjo conposition is the sane as the
cl ai med i nvention regardless of the properties set forth in
the claim Caim5 recites a neans for applying a bias field
to the nultilayer filmso that a specific property is
realized. The last paragraph of 35 U.S.C. 8 112 nandates that
a nmeans in a claimnust be construed to cover the
correspondi ng structure described in the specification and
equi val ents thereof. The nmeans for applying a bias field to
the nultilayer filmis described in the specification as being
one or nore of a permanent magnet, a shunt bias or an
inductive field with current. Each of these bias neans
requires structure apart fromthe ferronagnetic and
nonferromagnetic | ayers of the MR elenent itself. Shinjo only
di scusses the procedure of applying an external magnetic field
to the MR elenent. Shinjo offers no suggestion of applying a
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bias field to the MR el enent using a structure of the type

di scl osed or an equival ent thereof. Once again, the

exam ner’s conclusion that the Shinjo el enent inherently has
the properties recited in the claimis pure speculation and is
not supported by the record in this case. Thus, we do not
sustain the prior art rejection of independent claim5. Since
claims 36-43 and 45 depend fromclaim5, we al so do not
sustain the prior art rejection of these clains.

Wth respect to independent claim 14, the exam ner
asserts that the Shinjo MR el enent nust operate in the sane
manner as the clainmed invention. Caim1l4 recites that there
are two MR el enents form ng an MR device which has specific
cl ai med properties. Shinjo only discusses a single MR
el ement. The exam ner has not addressed the obvi ousness of an
MR devi ce having two MR el enents as recited in claim1l4.

Thus, the exam ner has again failed to establish a prima facie

case of the obviousness of claim14. Therefore, we do not
sustain the prior art rejection of independent claim 14.
Since clainms 24, 34 and 44 depend fromclaim 14, we also do

not sustain the rejection of these clains.

18



Appeal No. 95-1626
Application 07/804, 013

In conclusion, we have not sustained any of the
exam ner’s rejections of clains 1-45 under 35 U.S.C. § 112 or
8§ 101. The rejection of clains 1-45 under 35 U.S.C. § 103 has
been sustained with respect to clains 4, 26, 27, 29-33 and 35,
but has not been sustained with respect to clains 1-3, 5-25,
28, 34 and 36-45. Therefore, the decision of the exam ner
rejecting clainms 1-45 is affirmed-in-part.

No time period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR
§ 1.136(a).
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